Thermogravimetry (TG) has been applied in a preliminary investigation, to the gasification of two low rank Sarawak coals. The coal samples, about 10 mg were investigated within the temperature range 30 -900 
INTRODUCTION
Thermogravimetry (TG) is widely applied to determine reaction rate processes of coals [1] . This method involves a continuous measurement of the change in mass or rate of mass loss (differential thermogravimetric, DTG) of a sample with temperature or time. Kinetic parameters, such as activation energy and order of reaction, can be derived from these types of data.
Many experimental techniques have been employed in the studies of reaction mechanism and kinetics for carbon gasification reaction such as temperature-programmed desorption (TPD), thermogravimetric analysis (TG), transient kinetics (TK), transmission electron microscopy (TEM) and scanning tunneling microscopy (SEM) [2] . Among them, TG is the most popular and widely used method. The non-isothermal TG with a linear temperature growth is a method frequently used to characterize materials from their thermal behavior standpoint. In addition, it enables to determine apparent kinetic parameters of heterogeneous reactions, such as the reaction order, n, the apparent activation energy, E and the frequency factor, A. The present calculation methods are either based on a single TG curve or require several TG curves measured at various heating rates [2] .
In general, a total gasification process can be broadly separated into two main reaction stages: pyrolysis and char gasification [3] . In the present study, the kinetics of the gasification processes have been investigated, using a TG apparatus under non-isothermal conditions, for two Malaysian coals in relation to the final temperature. The aim of this investigation is to study the behaviour of the Malaysian coals in O 2 (air) gasification reaction. Prior to these reactions, the coals were characterized according to the apparent activation energy and Arrhenius constant. This paper will discuss the gasification study of Sarawak coals using TG and DTG data, as well as the kinetic parameters.
MATERIALS AND EXPERIMENTAL METHOD

Types of coals used
Two coals have been chosen from the Sarawak coalfield, which are Merit Pila (MP) and Mukah Balingian (MB) coals. The calorific value and proximate analysis of the samples are shown in Table 1 . 
Thermogravimetric analysis
The tests were performed in a Seiko TG/DTA 220U Thermogravimetry system with the temperature programming software of the furnace. The purge gas was air for the gasification tests, supplied at a constant rate of 300 mL min -1 . The sample weight loss (TG signal) and rate of weight loss (DTG signal) as functions of time or temperature were recorded continuously under dynamic conditions in the range 30-900 o C. In this investigation, TG data were used to determine the effect of different coal samples on the constant heating rate.
Gasification was carried out non-isothermally using a sample, about 10 mg, place in the platinum crucible, which was then put on the sample pan hanging down in the reaction tube, in which the atmosphere could be controlled. The furnace tube was raised to close the system, and the start button depressed. The pre-programmed control-unit regulates all the automatic functions of the recorder (e.g. the continuous change in the mass of the sample is measured), as well as the temperature programming of the furnace. Finally, and after the furnace temperature had achieved its set value, the sample was allowed to cool to normal room-temperature.
RESULTS AND DISCUSSION
Gasification
Figures 1 and 2 display the weight loss and DTG curves for the MP and MB coals at different heating rates. Again, it is clear that the rate of conversion of the organic content is directly related to the gasification temperature: the higher the temperature, the greater the weight loss. Also, the two coals exhibit qualitatively the same patterns of thermal degradation when the gasification temperature was raised over the studied range. 
Fig. 1: Gasification behaviour of (a) MP and (b) MB coals at different heating rates (HR).
In the presence of air, coal decomposition was much more rapid, as expected. Because of the high rate of the C + O 2 reaction (sharper DTG peaks) the main stages of decomposition, i.e., zones II and III, merged (Fig. 2) [4] . The reaction was completed in a much shorter time. In fact the coal was reduced to a white ash upon completion of the gasification process at about 450 -550 o C for the 3 different heating rates.
The shift in the DTG peak is a measure of reactivity value. The reactivity values [5] were calculated according to the following relationship:
where W o is the starting weight of the coal on a daf basis and dw/dt is the maximum from the DTG curve (are illustrated in Figs. 1 and 2) . The reactivity values for gasification of MP and MB in air are shown in Table 2 The E A values for MP coal and MB coal in the gasification process are much more lower compared with the E A value from previous studies using different types of coal, with E A values between 100 -300 kJ mol -1 [5 -7 ] . 
CONCLUSIONS
Using air (gasification) in the TG system incurred a slight increase in the weight loss for the MP and MB coals. The determination of the kinetics parameters such as R T and E A are fitted with the Arrhenius equation, for the considered temperature range.
It is known that the coal R T values will increase with the decreasing rank of the coal. However, the R T values for MP and MB coal are within the same range in gasification process using different heating rates, which indicates that the MP coal approximately, has a similar reactivity with MB coal in air and most probably the MP coal is from the same coal rank.
Since, the kinetics study for Malaysian coals has never been conducted earlier, this study hopefully, will be the baseline for the future works. Further studies can be conducted using other types of Malaysian coals and also other methods of kinetic parameters determination.
